Background {#Sec1}
==========

Understanding population sport participation is recommended to inform evidence-based strategic planning and policy development of sport \[[@CR1]--[@CR3]\]. Participation in sport can contribute positively to a range of physical, mental and social health dimensions \[[@CR4], [@CR5]\]. Furthermore, people who maintain participation in sport throughout childhood reportedly have higher health-related quality of life compared to those who do not participate in sport \[[@CR6]\], and are more likely to be active as adults \[[@CR7]--[@CR9]\]. On the other hand, it is acknowledged that not everyone is attracted to sport, and that people can be active through other leisure-time pursuits \[[@CR10]\]. Furthermore, sport is not always inherently healthy, as it has been associated with an increased risk of a range of detrimental effects, including injury \[[@CR11]\], body image issues \[[@CR12]\] and negative aspects of the focus on competition \[[@CR13]\].

Nevertheless, notwithstanding these risks, on balance the contribution of sport participation to public health is generally evidenced in the research literature \[[@CR4], [@CR5]\] and consequently the measurement of sport participation and knowledge about trends in participation is important for a range of sectors and organisations, including sport governing bodies, government sports agencies, as well as sport and recreation and health organisations \[[@CR3]\]. Corresponding with this, a whole-of-government approach to the investment in sport planning for programs and facilities has been recently advocated \[[@CR14]\]. Information on sport trends could provide the evidence to inform policy and strategic investments, however there is little knowledge about participation in club-based sport \[[@CR3]\]. High quality sport participation data is required to provide the evidence to inform development of sport programs and policies to meet community needs \[[@CR3]\].

Both age and gender are important factors influencing participation in sport \[[@CR15]\]. Participation in sport is popular especially amongst children and young adolescents \[[@CR16]--[@CR18]\]. However there are reports of sport participation decreasing during adolescence and continuing to decrease throughout adulthood \[[@CR16], [@CR19], [@CR20]\]. A recent study reported that whilst physical activity (PA) levels in general did not decline during adolescence for females the contexts of participation changed \[[@CR21]\]. Older adolescent females (16--18 years) shifted their PA participation away from organised, competitive modes and settings, towards non-organised and non-competitive modes and settings. This corresponded to a change from team-based sport activities to individual types of PA \[[@CR21]\]. Furthermore, internationally, there is consistent evidence that males are more likely to participate in sport than females \[[@CR3], [@CR22]\]. Therefore, examining sport participation across the lifespan is important given the significant differences in participation by age and gender.

Studies examining sport participation are often based on an age-limited sample of participants, such as those aged 15 years and older \[[@CR3], [@CR22]\], and the findings from studies using small samples are often not able to be extrapolated to population based levels with high degrees of accuracy. Furthermore, many studies are hindered by low recruitment rates, meaning that they may recruit a biased sample of people who are already interested in PA \[[@CR23]\].

It has been recently suggested that the integration of sports participation data from multiple sources could provide a sector-wide understanding of participation as a means to provide a strong evidence base to inform policy development \[[@CR3]\]. This study aims to understand participation across the lifespan in five popular sports in the Australian state of Victoria, by sex and region, over the 3-year period 2010--2012.

Methods {#Sec2}
=======

Study design {#Sec3}
------------

This study draws on the participant membership records from five sports (Australian rules football, basketball, cricket, hockey and netball), in the Australian state of Victoria for the period 2010--2012. A participant was defined as a registered member of a club affiliated with their sport's governing body. Four of the five sports were ranked within the top 10 organised physical activities and regular club-based physical activities in Australia for persons aged 15 years and over \[[@CR24]\] and within the top 10 organised physical activities for children aged 5--14 years \[[@CR25]\].

Statistical analysis {#Sec4}
--------------------

Data for the five sports were analysed together to create broadly based participation profiles while maintaining confidentiality of membership data for individual sports. An individual could engage in more than one sport and was counted separately in each sport. As such, counts of participants are somewhat inflated, and can be considered to be weighted by the number of the five sports participated in by each individual, i.e. weighted to some extent by individuals' levels of sport participation. The reported rates are strictly 'registrations per 100 persons' but for brevity and simplicity they are referred to throughout as percentages of the relevant population cohort.

Age-specific participation rates (or prevalences) were calculated for standard 5-year cohorts defined by the Australian Bureau of Statistics (ABS), by dividing the number of participants in each age cohort by the corresponding estimated resident population (ERP) \[[@CR26]\]. The reference population for 4 year-old participants was estimated as a proportion of the 0--4 cohort, calculated using single-year-of-age breakdowns from the 2011 population census \[[@CR27]\]. Separate age-specific participation profiles were also calculated for each sex and for two regions - metropolitan Melbourne and non-metropolitan Victoria. Regional breakdowns were based on residential postcodes, with categorisation into metropolitan and non-metropolitan regions defined by ABS \[[@CR28]\]. Approval to undertake the study was granted by the Human Research Ethics Committee of Federation University, Australia.

Age profiles of overall participation were graphed for the three years 2010--2012, together with age profiles by sex and region for the year 2012. Rate (or prevalence) ratios and associated confidence intervals were used to make comparisons between age-specific participation rates for different years, age groups, sexes, and regions. Analyses were conducted using Microsoft Excel and SPSS Version 21.

Results {#Sec5}
=======

In 2012, a total of 465,403 individuals participated in the five sports studied. Two of the five sports included in the study (Australian Rules Football and cricket) were male-dominated (\>95 % males), one (netball) was female dominated (\>95 % females) and two (basketball and hockey) had around two-thirds male and one-third female participants. Consequently, a greater proportion of the study population were males (*n* = 320,842; 68.9 %) than females (*n* = 144,561; 31.1 %).

Table [1](#Tab1){ref-type="table"} and Fig. [1](#Fig1){ref-type="fig"} show age-specific participation rates over the period 2010--2012. Table [1](#Tab1){ref-type="table"} also shows comparisons between 2011 and 2010 and between 2012 and 2011, in the form of rate ratios and associated confidence intervals. Table [2](#Tab2){ref-type="table"} shows, for the year 2012, the participation rate for each age group compared to the 10--14 year-old age group, which is when the participation rate peaks. Table [3](#Tab3){ref-type="table"} and Fig. [2](#Fig2){ref-type="fig"} show differences in 2012 age-specific participation rates for females compared to males. Table [4](#Tab4){ref-type="table"} and Fig. [3](#Fig3){ref-type="fig"} show differences in 2012 age-specific participation rates for the non-metropolitan region compared to the metropolitan region.Table 1Age-specific participation rates 2010--2012: comparisons by year2010201120122011 v 20102012 v 2011Age rangeCount^a^ERP^b^Rate^c^Count^a^ERP^b^Rate^c^Count^a^ERP^b^Rate^c^Ratio^d^95 % CIRatio^d^95 % CI46,21271,5438.76,44371,3719.07,59472,82010.41.041.011.071.161.131.185--995,765328,10329.299,510332,72929.9100,787340,50329.61.021.021.030.990.981.0010--14120,039335,65035.8128,644330,05639.0132,965330,44840.21.091.081.101.031.031.0415--1969,641365,38819.172,711354,58320.581,910355,11723.11.081.071.081.121.121.1320--2439,768423,6689.442,628412,44710.347,831412,00911.61.101.091.111.121.111.1325--2928,364423,5936.729,560424,7947.031,965433,5337.41.041.031.051.061.051.0730--3417,569390,8834.518,579391,8184.720,529406,2845.11.051.041.071.071.051.0835--3913,179407,2313.212,973395,2773.313,952391,1793.61.011.001.031.091.071.1140--4411,251392,2902.911,443400,3512.912,831411,6673.11.000.981.021.091.071.1145--496,872386,8401.86,839379,2721.87,824378,0122.11.020.991.041.151.121.1750--543,434360,3991.03,659363,8231.04,357371,3331.21.061.021.091.171.131.2055--591,175322,8390.41,280325,6330.41,570333,1600.51.081.021.141.201.141.2660--64565295,6130.2673297,5970.2789296,9840.31.181.091.281.171.091.2665--69189222,4680.1195232,8800.1288249,8300.10.990.851.151.381.211.5670--74105178,6340.1123181,7540.1144188,5310.11.150.951.401.130.941.3575--7912141,720\<0.117143,135\<0.133146,349\<0.11.400.742.661.901.203.0080--8413114,211\<0.19115,327\<0.112114,990\<0.10.690.311.531.340.612.9385--10014102,884\<0.116104,390\<0.122110,096\<0.11.130.602.111.300.762.24All414,1675,545,9327.5435,3025,537,8177.9465,4035,629,1228.31.051.051.061.051.051.05^a^Membership registrations in five sports^b^Estimated resident population^c^Membership registrations per 100 persons^d^Rate ratioFig. 1Age-specific participation rates 2010--2012Table 2Age-specific participation rates 2012: comparisons by ageAge rangeCount^a^ERP^b^Rate^c^Ratio^d^95 % CI47,59472,82010.40.260.260.265--9100,787340,50329.60.740.740.7410--14132,965330,44840.211115--1981,910355,11723.10.570.570.5720--2447,831412,00911.60.290.290.2925--2931,965433,5337.40.180.180.1830--3420,529406,2845.10.130.130.1335--3913,952391,1793.60.090.090.0940--4412,831411,6673.10.080.080.0845--497,824378,0122.10.050.050.0550--544,357371,3331.20.030.030.0355--591,570333,1600.50.010.010.0160--64789296,9840.30.010.010.0165--69288249,8300.1\<0.01\<0.01\<0.0170--74144188,5310.1\<0.01\<0.01\<0.0175--7933146,349\<0.1\<0.01\<0.01\<0.0180--8412114,990\<0.1\<0.01\<0.01\<0.0185--10022110,096\<0.1\<0.01\<0.01\<0.01All465,4035,629,1228.30.210.210.21^a^Membership registrations in five sports^b^Estimated resident population^c^Membership registrations per 100 persons^d^Rate ratio: reference category = 10--14Table 3Age-specific participation rates 2012: comparisons by sexFemaleMaleFemale v MaleAge rangeCount^a^ERP^b^Rate^c^Count^a^ERP^b^Rate^c^Ratio^d^95 % CI490535,3682.66,68937,45217.90.140.130.155--927,003165,73216.373,784174,77142.20.390.380.3910--1448,808161,12430.384,157169,32449.70.610.600.6115--1926,101173,19415.155,809181,92330.70.490.490.5020--2413,022202,2206.434,809209,78916.60.390.380.3925--298,906215,0274.123,059218,50610.60.390.380.4030--345,771203,2422.814,758203,0427.30.390.380.4035--394,841197,1852.59,111193,9944.70.520.510.5440--444,420209,3002.18,411202,3674.20.510.490.5245--492,594192,1011.45,230185,9112.80.480.460.5050--541,325188,5050.73,032182,8281.70.420.400.4555--59499169,6290.31,071163,5310.70.450.410.4960--64220151,6220.1569145,3620.40.370.320.4265--6973127,4780.1215122,3520.20.330.260.4170--744096,918\<0.110491,6130.10.360.260.5175--791678,717\<0.11767,632\<0.10.810.441.4880--84465,559\<0.1849,431\<0.10.380.111.2885--1001371,354\<0.1938,742\<0.10.780.371.68All144,5612,843,6745.1320,8422,785,44811.50.440.440.44^a^Membership registrations in five sports^b^Estimated resident population^c^Membership registrations per 100 persons^d^Rate ratioFig. 2Age-specific participation rates 2012: comparisons by sexTable 4Age-specific participation rates 2012: comparisons by regionNon-metropolitanMetropolitanNon-metro v MetroAge rangeCount^a^ERP^b^Rate^c^Count^a^ERP^b^Rate^c^Ratio^d^95 % CI41,98018,12610.95,61454,66610.31.061.021.115--932,59786,31637.868,190254,18726.81.411.391.4210--1448,81889,01154.884,147241,43734.91.571.561.5915--1933,40493,23235.848,506261,88518.51.931.911.9620--2418,73880,65023.229,093331,3598.82.652.612.6825--2911,91876,62415.620,047356,9095.62.772.722.8230--348,03974,22310.812,490332,0613.82.882.822.9435--395,53281,0966.88,420310,0832.72.512.452.5840--444,57292,5504.98,259319,1172.61.911.851.9745--492,49492,5052.75,330285,5071.91.441.391.5050--541,18798,7131.23,170272,6201.21.030.981.1055--5944894,5190.51,122238,6410.51.010.921.1160--6421988,5940.2570208,3900.30.900.791.0465--697876,4480.1210173,3820.10.840.671.0670--742858,301\<0.1116130,2300.10.540.370.7975--79944,610\<0.124101,739\<0.10.860.411.7880--84534,830\<0.1780,160\<0.11.640.525.2385--100032,7810.02277,315\<0.10.00All170,0661,380,77812.3295,3374,248,3447.01.771.761.78^a^Membership registrations in five sports^b^Estimated resident population^c^Membership registrations per 100 persons^d^Rate ratioFig. 3Age-specific participation rates 2012: comparisons by region

Overall, the number of registered participants in the five sports studied rose from 414,167 in 2010 to 465,403 in 2012. This corresponded to a rise in the proportion of Victorians participating in these sports, from 7.5 % in 2010 to 8.3 % in 2012.

Table [1](#Tab1){ref-type="table"} and Fig. [1](#Fig1){ref-type="fig"} reveal the following patterns and trends. The rate of registered sport participation among 4 year olds rose from 8.7 % in 2010 to 9.0 % in 2011, and then increased quite sharply to 10.4 % in 2012. By contrast, the 5--9 year age cohort had the second highest proportion of registered sport participants, but this proportion remained very stable throughout 2010--2012 at just under 30 %. The highest proportion of registered sport participants in the Victorian population occurred within the 10--14 year age range, and this increased considerably between during the period from 35.8 % in 2010 to 39.0 % in 2011 and 40.2 % in 2012. In each year there was a considerable decline in the participation rate with increasing age from 10--14 to 15--19 and 20--24. However, over the three year period, these three age cohorts all exhibited strong growth in participation. Beyond age 24, the participation rate declined steadily with increasing age, and as the size of the counts diminished, the rate ratios in Table [1](#Tab1){ref-type="table"} became more volatile.

Table [2](#Tab2){ref-type="table"} presents the age-specific participation rates for the year 2012 from a different perspective, with the rate for each cohort being compared with the 10--14 cohort, the age of peak participation. For example, Table [2](#Tab2){ref-type="table"} shows that the participation rate for 20--24 year olds in 2012 was 11.6 %, which was 0.29 (or 29 %) of the peak participation rate of 40.2 %.

Table [3](#Tab3){ref-type="table"} and Fig. [2](#Fig2){ref-type="fig"} show that more males than females were registered in 2012 as participants in the five sports included in this study, and this was consistently the case for each age cohort. The overall male participation rate was 11.5 %, compared to 5.1 % for females. Participation rates peaked at age 10--14 for both males (49.7 %) and females (30.3 %). Excluding some of the oldest age cohorts for which numbers were very small, the highest rate ratio (0.61) was for the 10--14 age cohort, indicating that this is the age at which the female participation rate comes closest (at 61 %) to the male participation rate. The lowest rate ratio was for 4-year olds (males 17.9 %; females 2.6, or 14 % of the male rate).

Table [4](#Tab4){ref-type="table"} and Fig. [3](#Fig3){ref-type="fig"} show that the overall participation rate in the five sports studied was higher in non-metropolitan (12.3 %) compared to metropolitan areas (7.0 %). Among 4 year olds, the rates were similar (rate ratio = 1.06), but the rate ratio steadily increased with increasing age, reaching a maximum of 2.88 at age 30--34. Thereafter, the rate ratio declined, reaching parity around age 60. Participation rates peaked at age 10--14 for both metropolitan (34.9 %) and non-metropolitan (54.8 %) regions.

Discussion {#Sec6}
==========

This study uniquely provides details of population-level participation in sport across a whole state, across the lifespan, over a 3-year period, based on over 400,000 participant registrations in five popular sports. It provides evidence of the trends in participation across the lifespan for both sexes and for metropolitan and non-metropolitan regions. The summaries presented in this paper, and the more detailed multi-factorial profiles which can be constructed from these data, can be utilised by the sport sector and government for planning of policy and strategic directions to increase participation in sport. This paper contributes to an identified need for more comprehensive sport participation data to inform evidence-based decision making \[[@CR3]\].

The overall participation rate for the five sports included in this study increased from 7.5 to 8.3 % over the three year period. It is difficult to compare this to other studies, which are generally more broadly based, although generally age-limited, and which often employ more inclusive definitions of participation. For instance, Eime, Sawyer et al. (2014) reported participation rates for the period 2001--2010 of around 30 % for males and 20 % for females aged 15 years and above, but included all sporting activity organised by a sport or recreation club or association, and defined participation as having participated at least once in the preceding 12 months. This study also reported no significant changes in sport participation rates from 2001 to 2010 \[[@CR3]\]. Another study reported that for Australians aged 15 years and over, participation in any form of "sport and physical recreation" at least once in the preceding 12 months decreased from 65 % in 2011--2012 to 60 % in 2013--2014 \[[@CR29]\]. The current study is more specifically focused on club sport per se, and while based on only five sports, extends the findings of other studies in that it captures sport participation across the lifespan, and in particular includes children, for whom sport is a popular activity, Further, this study is unique as it is based on a census of sport club members and is therefore inherently more accurate than a cross sectional sample survey.

Over a third of all Victorians aged 10--14 years were registered participants in these five sports and the participation rate increased by four percentage points between 2010 (36 %) and 2012 (40 %). This was the age range with the highest participation rate, which is consistent with the study of Olds et al., \[[@CR18]\], which reported peak sport participation at age 12--13 years. The second highest participation rate was among the 5--9 year olds, which was 30 % for each of the three years.

Whilst a large proportion of the population plays sport in childhood, this declines rapidly in late adolescence. The present study showed that in 2012 there was a decline of 17 percentage points in the rate of participation from 10--14 to 15--19 years. Other studies of organised sport participation have reported that 60 % of children aged 5--14 years participated in at least one organised sport outside of school hours \[[@CR16]\] compared with only 28 % aged 15 years and older \[[@CR29]\]. This decline in participation during adolescence is partly explained by a change in context of participation in PA away from club- and team-based participation towards unorganised and individual PA pursuits \[[@CR21], [@CR30]\]. By age 20 only 12 % participate in these sports, with further declines with age evident across the lifespan.

Furthermore, this decline coincides with the age when elite pathways open up through talent programs, and a small minority of participants move to national and then international competitions \[[@CR31]\]. However the impact of the more broadly-based drop-off in sport participation during adolescence on the health of individuals and communities is not known \[[@CR21]\].

While it is a consistent finding that males are more likely to participate in sport than females \[[@CR18], [@CR30]\], the present study does not contribute to such comparisons because of the gender bias in the particular five sports studied. However, the present study shows that the under-representation of females relative to males was greatest in the youngest age groups in those sports studied. This finding may support the contention that parents are more likely to provide sport opportunities to their sons rather than daughters \[[@CR32]\].

Location of residence was also a factor contributing to participation in these five sports. Participation rates were much higher in non-metropolitan than metropolitan areas, for both males and females. This may be related to the sports being traditional sports which are readily available in non-metropolitan areas; whilst within metropolitan areas there is often greater choice in types of sports and recreation activities for young people \[[@CR10]\]. The participation rate for males in non-metropolitan aged 10-14 years was particularly high, at 64 % in 2012, which was 20 percentage points higher than for metropolitan males in this age group.

Limitations {#Sec7}
-----------

We acknowledge some limitations to this study. The number of sports studied was limited and there was no way of detecting multiple counting of those who participated in more than one of the five sports. There was also sex bias in the data; of the five sports included, three are predominantly played by males and only one is predominantly played by females, which precludes meaningful comparison between the participation rates of males and females. However notwithstanding this, comparison of sex-specific rates of participation over time or age-specific rates of participation for each sex does not require equal representation of the sexes in the data set.

Conclusion {#Sec8}
==========

It is a positive result that participation in sport has increased by over 50,000 participants from 2010 to 2012 in these popular sports.

The apparent contradiction of this result to reports that rates of participation in sport are not increasing \[[@CR3]\] or are decreasing \[[@CR29]\] is likely due to the inclusion of children in the whole lifespan scope of the present study, and the identification that the highest level of participation occurs in children, particularly those aged 5--14 years.

These increases are likely due to a range of policy and strategic investments from sports organisations as well as other organisations such as VicHealth and the Victorian state government. Sport is doing well at capturing large proportions of the population at an early age. However attention now needs to be given to the development of strategies for retention for those aged older than 15, and especially for females, given the domination of participation amongst males, and the greater decline in female participation rates with increasing age beyond early adolescence. We need to better understand the contribution of sport to overall PA levels, and therefore to health, across the lifespan.

Currently national funding for sport is heavily skewed towards high performance/elite sport rather than grass-roots community sport \[[@CR33]\]. Sports are also encouraged to increase numbers of club members from year to year \[[@CR34]\], which may encourage prioritising recruitment of new and younger participants, rather than on more specific retention strategies. Perhaps a more balanced approach and targeted policy towards population-based participation may support sport to prioritise the retention issues occurring during adolescence, particularly for females. It is recommended that sport policy focuses on maintaining participants and not simply total throughput of members each year.

Large proportions of the population aged 5--14 participate in club based sport. However the questions remain, can sport curb the attrition during late adolescence, maintaining people engaged in sport or will the trend away from sport towards other leisure-time pursuits continue?

Finally, volunteers are a vital component of the capacity and viability of sports clubs \[[@CR17]\]. Therefore, research encompassing a broader scope of participation, not only including a wider range of sports, but also including volunteers who may be relatively inactive themselves but who are vital to facilitating the activity of others, would contribute further to the understanding of the contribution of sport for individuals and communities.
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